Introduction
The shortage of nursing workforce is a global issue (International Council of Nursing, 2007) . Nursing workforce allocation directly affects patient safety and care quality (Dembe, Delbos, & Erickson, 2009; Su, Liu, & Su, 2010) and significantly related to patient outcomes (Carayon & Gü rses, 2005; Hugonnet, Chevrolet, & Pittet, 2007; Stone et al., 2007) . Lack of nursing workforce may cause increased medical events because of negligence, including infection, death, fall, medication errors, tube dislodgement, physical restraints, and pressure sores (Dunton, Gajewski, Taunton, & Moore, 2004; Rafferty et al., 2007) . Nurses responsible for an excessive number of patients may experience increased work stress, which has been identified as a key factor exacerbating nurse turnover. Furthermore, nursing work overload may prolong patient hospitalization, increase patient morbidity and mortality, and increase the incidence of adverse events (Aiken, Clarke, Sloane, Sochalski, & Silber, 2002; Lu, 2008) . On the basis of the above, it is important to identify the nursing workforce allocation ratio optimal for Taiwan's acute care general wards.
Various methods may be used to evaluate nurse staffing needs. International Council of Nursing has used nurses per 10,000 population as a way to assess nursing workforce conditions in member countries. Nurse staffing assessments used by medical institutions include (a) the number of beds per nurse (Laws & Regulations Database of the Republic of China, 2013), (b) the number of patients per nurse (Aiken et al., 2002) , (c) nursing hours per patient per day (Zhang & Yu, 2010) , and (d) total patient acuity (Lu, 2008) . Nurse staffing need estimates differ depending on the method used.
On the basis of the above and given current resources, what is the most appropriate method to plan nursing workforce in Taiwan? The Ministry of Health and Welfare (MOHW) announced a short-to mid-term plan to address the chronic domestic shortage of nurses and nurse work overload situation in Taiwan (MOHW, 2012) . The plan includes 6 goals, 10 strategies, and 60 action items. Strategy 6 specifies that nurseto-patient ratios be applied for each work shift to reduce workload. However, the action item states only, ''adjust and set nurse-to-patient ratios for each shift (day, evening, and night shifts), nurse-to-bed ratios for acute care general wards, and maximum numbers of patients assigned to nurses in each shift,'' and does not specify appropriate nurse-to-patient ratios for each shift.
Adequate nurse-to-patient ratios have been shown to improve patient safety and prevent medical errors. Therefore, nurse-to-patient ratios should be adjusted based on patient acuity, with number of nursing hours correlating positively with patient level of dependence (Jones, Kettles, & Spurrier, 2009) . Currently, most hospitals adopt nurse-to-patient ratios recommended by the Taiwan Joint Commission on Hospital Accreditation (TJCHA). Although the TJCHA specifies that a nurse may care for no more than 10 patients during day-shift work, it provides no guidance on maximum patient limits for evening-and night-shift work (TJCHA, 2010) . Taiwanese nurses care for considerably more patients than nurses in other developed countries (California Nurses Association, 2007; Goo, Lin-Wang, & Lu, 2007; Hou, 2010; Victorian Public Health Sector, 2007) , with the nurse-topatient ratio in Taiwan about 2Y2.5 times higher than the average for developed countries. Table 1 summarizes the nurse-to-patient ratio in Taiwan and other countries.
The National Health Research Institute published the book ''Nurse Workforce and Nurse Practitioner System: Vision and Challenges'' in 2010. The book stated that nursing administrators believe the ideal nursing hours for general medicalY surgical wards are 2Y4.1 hours per patient per day and thus recommend amending nursing hours to 3.6 hours per patient per day within 5 years (Zhang & Yu, 2010) .
In Taiwan, National Health Insurance reimburses hospital costs based on hospital classification. The three classification tiers are (a) academic medical centers, (b) metropolitan hospitals, and (c) local community hospitals. This study explored and compared current nursing workforce allocation conditions in the acute care general wards at each of the three tiers to develop appropriate nursing workforce standards and nurse-to-patient ratios for each work shift at each tier.
Methods
The Bureau of National Health Insurance supported this study to provide a basis for improving nursing workforce allocation policy. Participants included representatives of professional nursing, industry, government, academia, and healthcare consumers. This study used multiple methods, including a questionnaire survey, expert focus group discussion, and public hearing. The study then utilized public hearings and another questionnaire survey to achieve consensus on the optimal method for estimating the nurse staffing allocation needs of acute care general wards at each hospital tier. Figure 1 illustrates study procedures.
This study was conducted in three phases. The first was a questionnaire survey that used the 2009 DOH medical service scale to collect information on nurse staffing in acute care general wards nationwide. This scale included questions related to the numbers of nurses and the numbers of nursing hours. Data collection concluded on December 31, 2010. The research team mailed the questionnaire to 455 hospitals, with returns from 216 hospitals giving a return rate of 47.5% (Table 2 ). The second phase implemented two expert focus group discussions, each of which involved 20 experts in the realms of healthcare administration (n = 3), statistics (n = 1), public health (n = 2), health insurance (n = 2), nursing (n = 10), and healthcare end-user needs (n = 2). Before the expert focus group discussion, the moderator explained that the study would not include remarks by individuals and that recording audiotapes would be destroyed after information had been extracted. The experts were instructed to review phase-1 survey results to identify the optimal approach to estimating nurse staffing needs. The moderator guided the discussion of each estimation method. Once agreement was reached on the method, participants discussed the most appropriate standards for nursing workforce allocation in acute care general wards based on hospital tier designation.
The third phase was composed of public hearings held in northern, central, and southern Taiwan. Participants registered to attend voluntarily. The hearings were not audiotaped, and minutes were taken. Four hundred eight nurses participated, including 98 nurses in the northern Taiwan hearing, 174 in the central Taiwan hearing, and 132 in the southern Taiwan hearing. A questionnaire was distributed at the beginning of the hearings and collected at the end. Participants were informed that they could refuse to respond or to return the questionnaire without any consequences. The selfdeveloped questionnaire gathered basic demographic information, including gender, educational level, years of nursing Hou, 2010 . VOL. 21, NO. 4, DECEMBER 2013 Nursing Workforce Allocation work, work area, tier level of current employer, and job title. The questionnaire also contained six items asking the participant to rate their agreement (5 = strongly agree, 4 = agree, 3 = neutral, 2 = disagree, and 1 = strongly disagree) with the nurse-to-bed ratio and nursing hours for each of the three hospital tiers based on the three standards (A, B, C) proposed by experts in the focus group discussion. Of the 408 questionnaires disseminated, 328 (80.3%) were returned and included in data analysis. Finally, the study team recommended hospital-tier-based revisions to the standards for nursing workforce allocation in acute care general wards based on the results of the public hearing discussions and questionnaire survey.
Results

Current Nursing Workforce Allocation and Nursing Hours in Acute Care General Wards, by Hospital Tier
The survey of current practice indicated that nurse staffing numbers and nursing hours differed among hospital tiers. The current nurse-to-patient ratio was 0.52 (range = 0.43Y0.58) for academic medical centers (n = 19), 0.49 (range = 0.40Y0.77) for metropolitan hospitals (n = 55), and 0.72 (range = 0.28Y3.80) for local community hospitals (n = 142; because of low occupancy rate). Nursing hours were 2.66 hours (SD = 0.33 hours) for academic medical centers, 2.51 hours (SD = 1.34 hours) for metropolitan hospitals, and 3.68 hours (SD = 2.92 hours) for local community hospitals.
Expert Focus Group Discussions
Information collected from the two expert group discussions resulted in a recommendation to adopt nurse-to-bed ratios and nursing hours as the methods for nurse staffing planning. To ensure decisions on achieving step-by-step improvements in nurse staffing would be practical, the experts recommended using the recent standards of nurse-to-bed ratios and nursing hours set by TJCHA as the basis for making current, 3-year, and 5-year nursing workforce allocation recommendations. On the basis of the current hospital accreditation standards for nursing workforce allocation, the experts contemplated using three nurse staffing levels (C, B, A) in future standards. The C level standard requires that medical centers allocate one nurse to every two beds, that regional hospitals allocate one nurse to every two and a half beds, and that local community hospitals allocate one nurse to every three beds. The B level standard required a 5% increase in nursing workforce, and the A level standard required a 10% increase in nursing workforce. Nurses' opinions on nursing workforce allocation Nurses indicated their degree of agreement with the nursing hours proposed for each tier of hospital using a score of 1Y5. Scores correlated positively with strength of agreement with the related nursing standard. Scores averaged 3.63 (SD = 0.97) for the proposed nursing hours at local community hospitals (2.1 hours for the present, 2.3 hours in 3 years, and 2.5 hours in 5 years). Scores were similar (mean = 3.66, SD = 0.97) for the proposed nursing hours at metropolitan hospitals (2.6 hours for the present, 2.8 hours in 3 years, and 3.0 hours in 5 years). Scores averaged 3.75 (SD = 0.97) for the proposed nursing hours at academic medical centers (2.8 hours for the present, 3.0 hours in 3 years, and 3.2 hours in 5 years).
Determined Standards for Nursing Workforce Allocation
Nursing hours were used to calculate nursing workforce allocation standards based on the recommendations of the expert group. Experts were of the opinion that the time nurses spent caring for a patient (nursing hours) was easier to conceptualize than the nurse-to-bed or nurse-to-patient ratios. The experts further recommended that future standards should consider patient disease severity as well and set the nursing hour standards based on hospital tier. Nursing hours may be converted into nurse-to-bed ratio for planning purposes to accommodate hospital accreditation requirements. The designated standards were based on the expert recommendations and public hearings and finalized by the directors and supervisors of the National Union of Nurses' Association. Presently, the concluded standards are 2.8 nursing hours for academic medical centers, 2.6 nursing hours for metropolitan hospitals, and 2.1 nursing hours for local community hospitals. After 3 years, standards will be raised to 3.0 hours for academic medical centers, 2.8 hours for metropolitan hospitals, and 2.3 hours for local community hospitals. In 5 years, the standards will be further adjusted to 3.2, 3.0, and 2.5 nursing hours for academic medical centers, metropolitan hospitals, and local community hospitals, respectively.
Nurse-to-patient ratios may thus be assessed using the proposed nursing hour allocations. For each acute care general ward, the allotted number of nurses = nursing hours * number of patients Ä 8 hours * vacation coefficient (vacation coefficient = total number of days per year Ä the number of actual work days per year, e.g., 365 Ä 240 = 1.52). The number of onduty nurses per day should equal the total allocated nurses in the wards minus the number of off-duty nurses. On-duty nurses may then be allocated among the three shifts based on the workload distribution for each shift (Tables 4, 5, and 6).
Discussion
The findings of this study indicate that the current nurse-topatient ratio and nursing hours are higher in academic medical centers than in metropolitan hospitals. In general, patient disease status and conditions are worse at academic medical centers than metropolitan hospitals. Thus, academic medical centers require higher nurse staffing ratios than metropolitan hospitals, which is commensurate with hospital accreditation standards (TJCHA, 2010) . Jones et al. (2009) also advocated that the number of patients cared for by one nurse should be adjusted based on patient acuity. When the patient acuity level escalates, implying an increase in disease severity and/or patient dependence, the number of allocated nursing hours should increase. However, this study also found that the nurse-to-patient ratios and nursing hours were higher in local community hospitals than in academic medical centers or metropolitan hospitals. This was attributed to the low occupancy rate of many hospitals in this tier and the mandatory minimum nurse-to-bed ratio required by law. There were wide variations in nursing hours at local community hospitals, largely attributable to low occupancy rate. This Note. NH = nursing hours; N:B = nurse-to-bed ratio; N:P = nurse-to-patient ratio.
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makes it difficult to set definitive standards. Nurses in these low-occupancy local community hospitals may be assigned to assist with administrative tasks. These discrepant findings highlight the importance of using nursing hours and the nurseto-patient ratio for the daily planning of nursing workforce in each shift because of the bed occupancy issue. However, it is still necessary to use the nurse-to-bed ratio at the policy level for staff planning purposes when establishing wards. Experts participating in the two focus group discussions recommended using nursing hours as the basis for setting nursing workforce allocation standards. In the past, Liang et al. (2010) proposed that nurse staffing be based on the nurse-to-patient ratio per work shift rather than the nurseto-bed ratio per day. However, as mentioned, prior hospital accreditation standards in Taiwan specified nurse-to-patient ratios only for day-shift work. Future accreditation standards should be set based on expert-recommended nursing hours to set nurse-to-bed ratios, total number of nurses required for each acute care general ward, the number of nurses needed for each shift, and the number of patients per nurse for each shift.
During the public hearings, participating nurses hoped to set the nursing workforce allocation standards higher than that recommended by the experts. Even after all aspects were fully discussed, the satisfaction of participating nurses with the endorsed standards was not high, as indicated by their responses to the questionnaire survey. Therefore, nurse staffing standards should continue to be improved in the future.
Workforce training needs, the employment rate, the working environment, and patient care needs should all be considered before determining nursing workforce allocation policies (Goo et al., 2007) . Because improving the working Note. NH = nursing hours; N:B = nurse-to-bed ratio; N:P = nurse-to-patient ratio. Note. NH = nursing hours; N:B = nurse-to-bed ratio; N:P = nurse-to-patient ratio.
VOL. 21, NO. 4, DECEMBER 2013 Nursing Workforce Allocation environment and reorganizing nursing workforce takes time, it is necessary to set feasible standards based on current realities and setting goals appropriate to the short and medium term. Participants in both the expert discussions and public hearings suggested introducing nursing aids into current healthcare practice. The Nursing RevolutionVShort-to Mid-term Plan announced by the MOHW in 2012 included as action plan 2 under Strategy 2 the development and promotion of a mixed-skill model of nursing care that added nursing aids into the healthcare system. In a study of turnover among newly graduated nurses, Chang, Lu, and Lin (2010) found that the main reasons for new nurses to leave the nursing profession included work stress, too many patients to care for, heavy workload, frequent overtime, too many nursing work items, and heavy responsibilities leading to burnout. Therefore, nursing aids may be incorporated in a staged plan that allows nurses to concentrate primarily on tasks that require professional nursing skills and knowledge. It is estimated that assistive personnel can take responsibility for about 20% of nonnursing tasks (Lin, Lu, Kao, Shiu, & Lee, 2006) .
Multiple resources and collective efforts will be necessary to accomplish the proposed nursing workforce allocation plan. These resources and efforts may include (a) government policy support such as increased nursing education budgets and nursing fee reimbursements; (b) hospital efforts to improve labor conditions and the nursing environment by reducing nurse workloads, reducing nonnursing tasks, and increasing salary and benefits; (c) nursing group efforts to establish friendly working environments and provide better education and training; (d) increased support from the general public in terms of respecting and caring for nursing professionals and from the media in terms of increased reporting on nursing benefits and good works; and (e) greater efforts by medical teams to recognize the contribution of nurses.
Conclusions and Recommendations
Different nursing workforce allocation standards are justified for different hospital tiers. Academic medical centers should receive the highest allocation, followed by metropolitan hospitals and local community hospitals. The staged plan proposed is designed to improve nurse staffing standards gradually based on practical issues involved with converting to a nursing-hours-based system from a system based on the nurse-to-bed ratio. Thus, we propose that the current nurseto-bed ratio and nursing hours be 0.53 nurses per bed and 2.8 nursing hours for academic medical centers, 0.49 nurses per bed and 2.6 nursing hours for metropolitan hospitals, and 0.40 nurses per bed and 2.1 nursing hours for local community hospitals. The ratios and hours should be increased in 3 years to 0.57 nurses per bed and 3.0 nursing hours for academic medical centers, 0.53 nurses per bed and 2.8 hours for metropolitan hospitals, and 0.44 nurses per bed and 2.3 hours for local community hospitals. In 5 years, the ratios and hours should reach 0.61 nurses per bed and 3.2 nursing hours, 0.57 nurses per bed and 3.0 nursing hours, and 0.48 nurses per bed and 2.5 nursing hours for academic medical centers, metropolitan hospitals, and local community hospitals, respectively. Although this three-stage plan for recalibrating nursing workforce allocation standards has been widely welcomed and accepted by professional nurses, these nurses hope for significant further breakthroughs in the future. In light of tight hospital-operating budgets, we recommend the Bureau of National Health Insurance link nursing fee reimbursements with the nurse-to-patient ratio.
This study uses the example of a 40-bed acute care unit to illustrate the nurse-to-patient ratios in three work shifts. We also recommend that hospitals adjust nurse staffing allocations based on the nursing care workload profiles of each shift to ensure adequate patient care resources and, if necessary, adopt the skill-mixed nursing model to pair registered nurses with nurse aides to allow nurses to focus on tasks that require their professional skills. 
